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(54) ABRASION-RESISTANT COATING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain an abrasion-resistant coating composition containing a polyfunctional 
acrylate having a specific carboxylic acid salt group, a polyfunctional acrylate, an organic 
solvent and a photo-polymerization initiator and curable with actinic energy rays to give a 
coating film having high adhesivity, transparency and antistaticity. 

CONSTITUTION: This abrasion-resistant coating composition is produced by compounding (A) a 
polyfunctional acrylate containing a carboxyilic acid salt group and obtained by reacting a 
tetracarboxylic acid dianhydride (e.g. pyromellitic dianhydride) with a hydroxyl-containing 
polyfunctional acrylate having hydroxy group and >3 acryloyi groups in the molecule (e.g. 
dipentaerythritol pentaacrylate) and neutralizing the reaction product with sodium hydroxide or 
potassium hydroxide, (B) a polyfunctional acrylate having >3 acryloyi groups in the molecule (e.g. 
dipentaerythritol hexaacrylate), (C) an organic solvent (e.g. methyl ethyl ketone) and (D) a 
photopolymerization initiator (e.g. benzoin methyl ether) at a weight ratio A/B of >0.2, 
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1 

(b) 5J-^'rtlr3fiK±07^Un-i';|/***-r^^'^ 

(c) ^il^?t!l. 

(d) ^S^MMjStiJJ;i?feO> (a) (b) m» 

[t»«3S2] flf^Jii o^^J-temr, (e) 

*t8l^i«S»»{«ii^fc>'U*V;V&#*U (e) ^ 
ii-«©>'U*\/;l'@»5i-/ I (a) ^+ (b) m») 

[»«3B3] f|*:H2©«5J-fcJ|I^T> see (f) 

7f j;v»iia^*u (f) ^^J-/ ( (a) 

(b) (e) ^^J-tfOv-'J^y^l-SJ^^J-} ®Sfi 

[0 0 0 1] 

&i^^-r^!g)*«j^^$n. sttx^ji/^f-^MWttfc^ 

[0 0 0 2] 

[«*«)SIB*J:tffll)l] -)Rfc. ■:^9X^yi'«St, 

i'fiSw^ffltciHrti^ttSft-^-rsSttx^jk 
L3S:*S6. -flS;®ffittx*;|/=¥-«^fl:tt^\-l«3-h 



) !|til!¥7-41 695 

2 

ttx^;w^-iini!'(fc*«i!i35**«e) snTii*. s & jc, 

2: n e. T'? X 5^ -y ^7 ®St©«WK A- F 3 - hMSfr 
9lft©«MKit»a*i-5©t?«J&:<-r. «©»«(c^ 

•rsfcjf), jssi*<£«b&i^;St?aiR'fe»<«-rs2it© 
ti^^s w»«tt*5<fctmss&±*fc«n&«ttx4i;P' 

[0 0 0 31 W*«ffi. 

U&«ex*;l'=¥-iB®ftffi«tlgi:bTa> W;^«2'g 
-fH-^* (p^^') T5^'Jk-h (#<iiBS4 9-l 48 5 
— h (i^^Ba4 9-2 2 9 5 2^%M) v U >KXX7^ 

mmm 55-86847 wAm #©»«R±tts* 

•rs»ttx:^^;i/^-l»«t;tt«l&*«'§-t.xffi t 
*-r-2.filftx:^;;u^-iS®jtHtl»JiS»i~2WIB (;* 
J: 0 **© s e?n?»si»iiMitt*si£T-r s t 5 rasdt 

[0 0 04] 

[is®s«stt «fe8e>©^a] sis^ts^w 
0 ©ig«, ±ia®.k5;9:«e*©iiijss«?^-r5;iai*t-^^ 

fc. fip-fe. *5eWtt. (a) 5= h9*;V:S?>ll=:«l*« 

S«;i'5j«>Kifi^«#^««8Te7UV-h. (b) ^H^l^ 
\z 3 HKiroT^' 'J n-f ;v«^'g-r?>#'S167i^ U l^- 

h. (c) *3<tlXiiJ3flCJSi; (d) ^«^BI 

S&3WJ;Da:D. (a) (b) j!!c5h®«*H:*» 0 . 

2K±-r*^ct*!|*®^:"rs. jSttX^JV^-«lffi^b 

m ttB*^tt«afflj*<»®a«-rst)®T35)5. ^e.tc* 

(e) %a)!§^fil£5J-««<i:Lfev'U*y;l'S-^WU 

(e) f$»«t'®>'U*^/JWHJ^^}'/ { (a) + 
(b) ^^i-} ®Sgjt)0S2OTt!*^^:.a:*!|#«tt" 

ffitex^;v^-i»«^fc;1iWJ**lft«aia)SS%'£^ft 

■rsfe®-ea5^. ±ffi®ffi)^%® 
*£^i-fci)n^T, (f) Ti'UJVWJg^^WU. 

(f) mit/ { (a) (b) (e) ^« 

®'>U*V;i/@J^») ®MSJt*S0. 5£^T-rfe-&^lt 

50 *#«t-rs, «i4x*ju^-»«sftitw»««««m 
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3 

[0 0 0 5] &rf\z:^mm^^^\zwm\zmm^^. 

(a) (a) t b^*;V'3j^>ffi-«** 

rH7K®> 3, 3' , 4, 4' -^^V^^^x/^xh^ 
*;^7i^>|tz:ii*i^. 4, 4' -lf:7:$'JI/Bt^ffi*«F. 
4, 4' -^^V^Jy^)}^fSkmi. 4, 4' - (^4^ 

ij-r^ji/rtn-f y:/ntfU5^» v':7:57;v^ii*». i, 

2, 3, 4-->^D^>3^>xh^*;^3p>^-:*l* 
5- (2, 5->^:t4^Vxh^tFn7U;W -3 

-";>^5^;V-3->'^n^4^1r>-l, 2-^Jf3)V^y^ 
^^m. 4- (2. 5->^:r*V^h5bFt3>^9>- 20 
3_^;l,) -5'h^U>-l. 2-i^*;i'3p>||Ji* 
(Jj, 3, 4, 9, lQ-^^)V>'f'Y'7ti)Vi^>^^^ 
fc'v'i^n (2. 2. 2] rtiJ^ h-7-X>-2, 

3, 5, %-^vy^)\^^>w::-^is^mm'^mvf^n 

KS:fe<J:tK3fiK±<^7>:7 U n-f JVSS^-r 

CDfJ^Tig^U. 6 0— 1 1 0t:Tl'-'2 o^MJt**i" 
S2:i:f;!:J:Dff*3nSo (b) ^coiJ^i^ 

h4>, (c) ^4^0:t8I^MfiDd^ffi14*^^«bJ^Vi 

it^m-^mzMi^r 0 . 0 i'-ims%. B^h<\to. 0 
^^kjsb\z. N, N-e?j^^;w'^>'>^;vr5 

^>>?;i'hUX5^;i/T>^x»>A>^nv-f H> rh 



[) #Bg¥7-4 1695 

0. 0 1 — 5M*%T*^. ^AV^T, ^ICDHiS^^W 

>fb^ U ^ A ^^in L pf'Si'T ;i ^ cfc «5 
j^S^3-io. :^;i.7j^>ffi«^2-3^«t-s^c85. 

[0 0 0 6] (b) : (b) ^^J^^*. i^l^mzZm 

hUX (T^Un^->x^;W ^vi^r^V—Y. 
*:/n^i7b>IEtthUX (T^Un:^->x5";v) -fv 

v'Tp^l/^-bv -^>3^XUXU h'-;WhUT>:7U 

^XUXU h-;l'xh^T>:^UP~h. >^v>^>i5'XUX 
ij I — ;i/^>:$^T^U V- h. >>^>5^XUX0 
^^^•i^T^^U W-h. T;i/*JV^tti^'^>^XUXU b 

-;i/hUTi^u w-h> T;i'^;i'^tt'^>:5^xyxu h 

50 XUl — )V^>i^r^^)U—h. :^^Z^Z<DW^i&tlW 

mn^(oAti^^mzm^v\i>o (a) (b) ^ 
[0 0 0 71 (c) ^»:m mmMtvx\t. hjvx 

^-yx^j-)V. 2-xh=^^>'Xi$^/-;K 2-:fY^ 
v-x^ /-;k X5^k>y U n-;i/v:?^^;^x— r;K 
x^v-^i^Un— ;^i^x^;i'X— ^^JK $^x^i/>i^U 

X?;l/7i2^-h> 2-Xh^v'X^;l/7ir^--h. 2 

- >^ h^iyx^^^ji'T-fe^- b#<Dx-5";vxX'T';i^ii^ 

moi^mm(D^^xm^^^n^y^ti^^ (f) ^^j^^m 
50 jg-T'SiS^ ^fc;ine>w«^?M(?>5-^ffie*^^^i^3^ 
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5 

[0 0 0 8] (d) : m^:^^)V^-Mthr^if\^ 

m^m^^^m-^. ±e (a) ^5^- (c) m^izmxr 

-•7";k i^xh^>-Tirh7cc/X ^y-J)V-J:^'f^)V 
^)V^:^) 7XXJI/1 -2-^;i/7^yy- 1 

;K 2-^nn^:t'*1J>hX 2, A~-JX.^)V^:^ 

^^yvymifimi^n. z.n^(D^m:^mmm^2m. 

(a) ^^^^XS (b) ^:a^0>&tl'SlOO««g5JC*f 
LTD. 1-1 oaaiB, Jf*b<J^, l-SMfiSBT? a? 

[0 0 0 9] (e) ^^: ±te (a) (d) ^i)^ 

\z. (e) l£^3^l?*§W«®?RI^5i'«tji^b;fit->y*V^ 

^jcipj_bLfcSttx:t^;p^-«mtti»^^tt«S*a^ 
«r50^#^n-5c (e) j^g^i^ta:. mmmn^^Wimthfc 

7;^3-;k x5^v>i^U3-;K x^;)/^ny;^y. 5^ 

H^^^/5?^i 0-4 o%T*^%(^/0^^^f ^n^o 2in& 
r;V3-;k < v>^^;VT;^3-;k x^;nrny;^ 
(a) ^4^T^S'2>^ h'^*;i/#>K-*l*tri:D 

m^n^fi)\i^ymm^^^%^y^^yv-v. (b) 

38Wtt<Z)ji5l;^^S«r?cS^bVio (e) ^^^*(D->g*y 

)vmm»/ { (a) (b) ^i^} cDmmit\t2KK 

(a) (b) lR4)'<Dyi7UD-r;l.»lCj;^^ffi^ 

[0 0 10] (f) IS^: ±E (a) ^^J^- (e) ^^J^ 
(f) ^£^>Ta5^T^U;i/^li^Ja:^^;i<h{cJ:J9, ^ 



«fB8¥7-4 1 6 9 5 

6 

(A) cofti'&ti^^^^f ?>n^o 

-g-*: (7^^) 7^u;i/»x:^5";K3!)m^#:*:fettitS 

n^>^x;V T^7Ul/- h> >^i^^n^>5^x 

;^:f^-e/X5';i/ 7^UI/-h. v'Tyx^jl/ 

^^^) T^uk-h. ^us^>?;i/ u^) 7^ui/- 

T^un^;vs^wr§*af$: (i) om.^^. ^fz.\^ 

[0 0 11] (D) r^u;i/mxxT;W0fi^ 
w^^tdimm^^(Dmm}z {^^) y^ua-f;ps^w 

^) 7^U;VK^«^^5>i:t'^*«'&#:'\O^U>'5^ 

W:^') 7^vp- hmm. U^) 7 

^ U ;V«XXT-Jl'^»I^J«5)^i:T^*S-&ft'\0^U 

y->7^^-bt*ms^# (^^5^) 75^y;H6xx5=;^ 

[0 0 12] (A) 7;i/n:*^->>'U;ps^%t-^7^u 
u 3 >»ii : r)Vn^y y u 7 u )V 

ma#: (I) ¥a#^ (i) i:sjsrx-r^7;i/n4=->s/u 
;ws^^'r^#«# (II) ^::5^s;^^a'&ft^»§o * 

fi#: (II) tUTlt, r-^^^')ti-{jl4^^ 

y':ftiE}Vh^)^h^yy'7y. r~:^d^^^)xi^)V^ 
^y:fu}d)VV^}:3LV^yy'7y, r-:^i^^Ou^)V 
:i^y':fu}^)V^^)Vz^^ h^yyyy. ex;i/hU;^ 
h^yy^y. Hx;i/huxh^->->^>, ifx;i/bu 

(Xh:^^->^h:^--» (I) il^a-^ 

\^:^y-fu}^)ih^j )^h^yy^y^ r-^^Jv'F^v^ 

tf;l^;<^;k;^x v'v'^X r --f y S/7:^- hT' 
h u X h^v^e^^ X r --f V yT±h:fu tf;M^;i/ 
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7 

7'nif;i'h'Jxh+>'>'9>^®¥Sff (I) i#J!JK 

Ti^'jD'fjv^aw-ra**^: (I) 
=*'->->'j;vss*Ts#a#: (ii) ts^m^-rs^ii: 

(I) t> (1) tfrtDSirrswiia* 
j:«7;^3+->>"JJ^»*#Ts*«#: (II) tsfWn 

up-<ji'S&*r-r.5*fi#: (I) sa^Lfcft, cos 
^fft*a# (I) t^jflSjtSf swiga^iofTii'n 
+->5^u;m*=rr«*fi#: (id t*#*s«?rsii 

[0 0 13] ±ia (a) J«ii-OT5";;i'»H!g. 

(-f ) ~ (A) <nf!c%m\i.. m^n-m^ (d , wrn^ 

(II) (c) ^5>T&^*it^J*Tji«©:&SC 
—a-^^-i P#<DjiK<b*a> T VkfX-f V ::^^n= h U 

Visns. #a#:«SBji«i 0-6 oas%-e*<9, 
a-&sMsatta«*s#:ii^t»ic^b, o.i~ios 

;i/7>=ex'?A«'a9'f H, ^>v';n-Ux^;VT>^ 

ffiffls«, ®«¥a#:ffl^i»t'*fb, o.i~5aa% 
a«. awa^^jg-grtrsc^itb, o.oi-o.iaa% 

t?a&-5. (f) W^^/ { (a) ^^^+ (b) ^^J- + 

(e) «fti)-+©i^yjt;y;j'Hj^4J-} ©asjtao.sjjt 

[0 0 14] *5!?«©SttX^;i'^-i^jb14W**tt 



#H¥7-4 16 9 5 
»J) , mi8^5£S!I («»l^a. t>'^^-h'75>?^m 

u > 9nm<n ^ ©a©iftj^i»i'E-&$ nsa 
[0 0 15] :^mmommmmmt. m^it^ 

«J:rXxT-±-r 73- h*©^«ttfca:S!fcr;&j* 
»«*ffi(Cl~5 0Mm. jif*b<tt3~2 0tfm©A 
«. 5t:5i§?8©««a^ife*^ (f) lEK^}-©7i"J;U»]|g* 

ffiE*IS«, i^JEE*^*!. i@^JBE*Mir, :^f')V 

:/«©7tiii(*^e.5m&n«a?*i-«s*-5v»«. a«2o~ 
2 0 0 0 k vom^iigiina§i*^smt3m$n^^^> 
a«. TiR^©ffi'ttx:^^;V'=^-«s*ffiV>sj:.tdt 

[00 16] 

t>©T?tt&vi. a::fe, fia(«f'©a*J:af%«. aaa&fej: 
iys<ii 

e^'^^^'xu;^'; ;i''<i>3'7i'y v-h5£6 r^jv 

%-&=iirsj?'^>5'xuxij I — ;UA.:^r-y7i^'J ^-^ 
:fei:t;>?'^>^xux'j v-}\'^y9y ij'^yv-vnm 

9nigKOH/g) tlfn;!tijy hR-«c«»S. 5?^ 

^'^'XUX'J h-;l/^>i5'7i"J ^-^/tf^>^•J5^^ 
KX«|*#r®t)l^it*i2 t?i-5J;5fCS-<r 1 6 3^t2 
1. 8«!*79XaCAn, :^f^y\/JL=f-}V>TYy\ 0 0 

A-Y Ha^y >^y/9^;kx— T-^i'O. 

N, N->'^5^;U'<>>'Jl/75>ia8SjB^. 8 0"CT 

8^WKje$-a-&. ^#cv»T?, c©si£:*)«<»tc, ^as 

5%©*K-fIi*U'?Ai 3. 2gSS-i'v:/ntf;P7;vn 

(I) «@}^ii-4 %)Vi^yW&^M^ 
«i67i"j v-ht':>'^>'3'xuxy h-;ws=*^iJ-7i^ 

'J^-h^#>ir3 2. 5%, 1 3 . 5 

[0 0 17] iM-zmhW-ummi (i) i o oieic^ 
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(6) 

9 

im^mmmm (a) ^mrnvtco :i(Dm^x.:^)v^- 
mmik^^mm^m (a) mmu2mmmomti 

[0 0 18] :^^U*-"3}^^--h«±tC?l^^^nfcA-H 10 

ntz a$muy'-^m j i s ks 4 o o) « ^fc. 

#e>nfcA- Hn- h®31>KU 

^<^0« (%) TffffibT^ciiei^, 0.5%i:feDS 

nij?0:a^ U h «CD < 'fe 0 0. 4 %^ & -9 

fd «t)0«=Td/Ttx lOO> Td ima^fe^ ^ 

ja*> T t : ±immMm jis k710 5),^ 

tcSf^^ttt^:. CalibrasettSCS - 1 0 FcomUm^ 
fflV\ 0 0 g^l 0 0 IortE5=— A-»«ttliiSff 

*ofc: (T^-A-^^KS^a ASTM D104 
4) . ^tC> il(D|i&n&A-Hn-h5!ia:3fU*-^}^ 

X 1 0^1 Q/cmT*t)»ai»±tttt^»T*^fc, 

[00 19] mmm2 

^»fb^X3IS:S: tfxn-h3 0 0, 3 1 

mgKOH/g) <htfa^U^y hK:=*^*tf^. 

*«(D^;i/Jt*«2i:/S:^<fc5JC#^ 8 6mt2 1. 8« 

^:7 7xnicAn> ^^;^x^;i/^ h>i 0 olfE. a-y 
FP^y>^7;>^^>^i'X-T;i/0. iag:fej;r;N, N- 

^fc:^?U'>Ai 3. 2 8B^<v:/Dt!;i/T;Pn-;vi 3 2 
(II) \tmm^s4, 3%-^. *;v*>»*'&^#tr« 

h 2 6.8%, 7.5 ±ia^#^ 50 



#iB¥7-4 16 9 5 

iO 

n?t»^S«r (II) 1 0 0ffiJc^>v*;Pi?p<5^;war^-;k 
igB^S'&USttx;!^;].:^^-^®fttt«Sffi^tr (B) 
^#fco r.co?Sttx:^;i/^-«®fl:ttSESffi^S#^ (b) 

tt, mmmmmim^wMvrctz. 

5> 100/10 0. 0.5 %> A 

H : 6. 9%. mmmmmmm: l. SXl 0«Q/cm 

[00 20] mmm3 

mmm 1 r9imvrcoLmc:f3^^y fdpha^: 5 - 

(2, 5->?:t^V^h^t:l^n:7U;l/) -3-^^)V 
-3-->^u^^±>-l, 2 ->?*JI/3R>K**#I 
>?^>^^XUXU1 — )V^>^T^^JU-h/B- 

(2, 5 -i^:t^yxh^t:l^n7U;W -3-j?^?;l/ 
-3->'^7n^^^i2:>-l, 2-v?*Jl/3K>iB«l*^fe<z) 
^;P'jt:dt2 t;*iS<i:'5tC#>!? 1 6 3ffit2 6. 4SR:&:7 
^XnfcAti. ;<^;i/X^;^^rh>l 0 Offiv A-f Fn 
*/>^/;^5^;i/X-^;i'0, lSR:fe<ki;N, N-i^>< 
^;i/^>>?;PT^>iiB^Jo^. 8 or^s^WRjiS^ 

*UC7A1 3. 2m^^V:fu\djVr)V:n-)Vi 3 2§B 

jc^iKL'Tt^oD^^jnbJ^^ftjbirco #^nrcsa*£% (n 

I) «@?|gi)'4 6. 6%T. *;l'#>RiS**#tllT57 

^#>«r 3 3.2%. 13.4 X^^VXlr^fCo _tfa^#^ 
tlfca^tJ (III) 1 QOmz^yz^)Vz:^;^'?')Vdri^- 

;nS5^ffi^b, Sttx:?i;^^-^WbttSa»^^ 
(c) r.cDSttx^;v:^=-«s^^btt«am^^ 

(C) ^fflVi-2>m«IIM*llli:l^^^-bT> A-Fn 

- hi!tts#u ij-"^^- hu^mc. mmm i tmm\z 

t^^. : 100/100, <t>t3ffi: 0.4 

%, AH: 5.5%> ^ffi@*«iftfi: 3.2X10^^0 

[0 0 2 1] ^^4 

mmmix. m^MU2mmm(o^^)t}-^^—h^<oi^ 

t>y)\Z. SM^l 0 0Mm»©#UX5^1/>T-l/'7iS?k 

:i^ux.^u>'Tuy^u-hy^)VJ^±\zj»(R^ 
nrz/\-Y:2-hm(D:^^)3i'^u>^py^u-hy4 
;i/A^icD^«tt^fF«bfc<hc:5. loo/ioo^A 

a# U k >T- 1/ 7 ^ 1/- h :7 ^ ;^ A t^^^tt^ < ^ 

0« (%) ^W«L;/^,hr^3, 5%l?^Og|0>gttl*^ 

^ffT*ofeo A-Hn-hM3StErooi 0 O/zmjS 
CD 3P U x^ 1/ 3^ 1^- h :7 ^l' A © < ^ D «tt 
3,7%Ta5ofco *{cW^«tt^ML:?ci::i^. A 
Ht^4. 8%-??^DW^^tt«mif^*-o:^Co A 
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(7) 



!^ig¥7-4 16 9 5 



11 

*ffi0*ffi^«Bl. 5X 1 0"Q/cm 

[0 0 2 2] 

It: IPA-ST. mm»3 0%) 6 6a8. *J;t;'?> 



12 



®^btt«««>««b (D) ^m\t^^&jiv\tmmmitnwi 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Tetracarboxylic dianhydride and after reacting to intramolecular the hydroxyl-group content 
polyfunctional acrylate which has a hydroxyl group and three or more acryloyl radicals. The carboxylate content 
polyfunctional acrylate neutralized and obtained with a sodium hydroxide or a potassium hydroxide, (b) Activity 
energy-line hardenability abrasion resistance coat constituent which becomes intramolecular from (d) 
photopolymerization initiator the polyfunctional acrylate which has three or more acryloyl radicals, the (c) organic 
solvent, and if needed, and is characterized by the weight ratio of the (a) component / (b) component being 0.2 or more. 

[Claim 2] a claim ~ one ~ a component ~ in addition ~ further ~ (— e ~) — an organic solvent — a dispersion medium - 
- ** — having carried out — a silica ~ a sol ~ containing (— e — ) ~ a component — inside — a silica ~ a sol — solid 
content ~ /-- {-- (— a — ) ~ a component ~ + — (~ b — ) — a component — } — weight ~ a ratio — two — less than — it is — 
things ~ the description ~ ** — carrying out — activity — an energy line ~ hardenability — abrasion resistance ~ a coat 
~ a constituent , 

[Claim 3] the component of claim 2 ~ in addition, the activity energy-line hardenability abrasion resistance coat 
constituent which contains (f) acrylic resin further and is characterized by the weight ratio of (f) component/ {the silica 
sol solid content in a (a) component +(b) component +(e) component} being 0.5 or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the activity energy-line hardenability abrasion resistance coat 
constituent which forms the paint fihn excellent in the adhesion to the plastics base material hardened by irradiating an 
activity energy line, transparency, abrasion resistance, and antistatic nature. This invention relates to the activity 
energy-line hardenability abrasion resistance coat constituent which a paint film is formed when a solvent is dried, and 
forms the paint film which was excellent in the abrasion resistance and antistatic nature which can process shaping, 
printing, an imprint, etc. before the activity energy-Une exposure further again. 
[0002] 

[Description of the Prior Art] Generally, since a plastic, for example, a polycarbonate, polymethyhnethacrylate, 
polyethylene terephthalate, triacetyl cellulose, vinyl chloride resin, ABS plastics, etc. are excellent in the Ughtweight 
nature, easy-workability, shock resistance, etc., they are used for various applications. However, since surface haidness 
is low, a blemish tends to attach these plastics to a front face, and in transparent resin like a polycarbonate, they have 
the fault of spoiling remarkably the original transparency or the original appearance which the resin has, and make 
difficult the activity of the plastic in the field which needs abrasion resistance. For this reason, the activity energy-line 
hardenability reboimd ace court ingredient which gives abrasion r esistance to the fi-ont face of these plastics is called 
for. However, static electricity has the big fault of a surface specific resistance value being high and being easy to 
generate the general hardening layer of an activity energy-line hardenability rebound ace court ingr edient, and 
generating of this static electricity pr omotes adhesion of dust, and becomes the cause of spoiling the fine sight of a 
product, and trausparency. In order to avoid such a fault, the activity energy-Une hardenability resin which gives 
abrasion resistance and antistatic nature on the surface of a plastic is called for. When performing reboimd ace court 
processing on the front face of these plastics, before carrying out activity energy-line hardening, furthermore, in order 
[ printing, in order to carry out a fabricating operation ], Moreover, if required, in or der not to apply a r ebound ace 
court agent directly on the surface of a plastic, to apply to other base materials, and to imprint a rebound ace court layer 
on the surface of a plastic after pr ocessings, such as printing and spreading of a glue line. When a solvent is dried, 
activity energy-Une hardenability resin excellent in the abrasion resistance and antistatic nature which can form a paint 
film is called for. 

[0003] Mixing and using for the acrylate (meta) of two or more organic functions the activity energy-Une hardenability 
resin which has antistatic nature, such as polyethylene oxide content (meta) acrylate (JP,49-14859,B), quartemary- 
ammonium-salt content (meta) acrylate (JP,49-22952,B), phosphoric ester system (meta) acrylate, and an efhanolamine 
system compound (JP,55-86847,A), for example as activity energy-Une hardenability resin possessing abrasion 
resistance, antistatic nature, and transparency is proposed. However, since the activity energy-line hardenability resin 
which has these antistatic nature was 1-2 organic-functions (meta) acrylate, it had the problem that the abrasion 
resistance which is the original object fell, by mixing these. 
[0004] 

[Means for Solving the Problem] this invention persons were able to solve the above conventional technical problems 
wholeheartedly as a result of examination. Namely, after this invention reacts to (a) tetracarboxylic dianhydride and 
intramolecular the hydroxyl-group content polyfunctional acrylate which has a hydroxyl group and three or more 
acryloyl radicals, The carboxylate content polyfunctional acrylate neutralized and obtained with a sodium hydroxide or 
a potassium hydroxide, (b) Polyfunctional acrylate which has three or more acryloyl radicals in intramolecular, (c) It 
consists of a (d) photopolymerization initiator an organic solvent and if needed, and the activity energy-line 
hardenability abrasion resistance coat constituent characterized by the weight ratio of the (a) component / (b) 
component being 0.2 or more is offered, further — again ~ this invention — the above ~ a constituent ~ a component — 
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in addition — further -- (— e ~) -- an organic solvent ~ a dispersion medium — ** - having carried out -- a siUca -- a sol 

- containing ~ (— e — ) — a component — inside — a silica — a sol — solid content — /-- {— (— a -~) ~ a component — + - 

- (- b -) — a component — } — weight — a ratio ~ two -- less than - it is -- things -- the description -- ** - carrying out 

- activity — an energy line — hardenability — abrasion resistance ~ a coat — a constituent -- providing — a thing — it is - 

- . further ~ again - this invention ~ the component of the above-mentioned constituent — in addition, (f) acrylic resin 
is contained further and the activity energy-line hardenability abrasion resistance coat constituent characterized by the 
weight ratio of (f) component/ {the silica sol solid content in a (a) component +(b) component +(e) component} being 
0.5 or less is offered. When a solvent is dried, a paint film is formed, and this thing can process shaping, printing, an 
imprint, etc. into this, and can form the paint fihn which was further excellent in abrasion resistance and antistatic 
nature after the activity energy-line exposure. 

[0005] This invention is explained further below at a detail. 

(a) A component:(a) component is carboxylate content polyfunctional acrylate neutralized and obtained with a sodium 
hydroxide or a potassium hydroxide, after reacting to intramolecular the hydroxyl-group content polyfunctional 
acrylate which has a hydroxyl group and three or more acryloyl radicals, tetracarboxyhc dianhydride and. As an 
example of tetracarboxyhc dianhydride Pyromellitic acid 2 anhydride, 3, 3', 4, 4'-benzophenone tetracarboxyhc 
dianhydride, A - BIFUTARU acid-anhydride, and 4 and 4 *4, 4*-oxo-JIFUTARU acid anhydride, A 4 and 4'-(hexafluoro 
isopropylidene) JIFUTARU acid anhydride, 1, 2, 3, 4-cyclopentane tetracarboxyhc dianhydride, the 5-(2, 5-dioxo 
tetrahydro furil)-3-methyl-3-cyclohexene -1, 2-dicarboxyhc acid anhydride, 4 -(2, 5-dioxo tetrahydrofuran-3-IRU)- A 
tetralin -1, 2-dicarboxylic acid anhydride, 3, 4, 9, 10-perylene tetracarboxyhc dianhydride, bicyclo [2.2.2] oct-7-en - 2, 
3, 5, and 6-tetracarboxyhc dianhydride etc. is mentioned. As an example of the hydroxyl-group content polyfunctional 
acrylate which has a hydroxyl group and three or more acryloyl radicals, a pentaerythritol thoria chestnut rate, 
dipentaerythxitol tetraacrylate, dipentaerythritol pentaacrylate, such mixture, etc. are mentioned to intramolecular. The 
reaction of tetracarboxyhc dianhydride and the hydroxyl-group content polyfunctional acrylate which has a hydroxyl 
group and three or more acryloyl radicals in intr amolecular is performed, when the mole r atio of hydroxyl-group 
content polyfunctional acrylate / tetracarboxyhc dianhydride is mixed at one or more rate and agitates at 60-1 10 
degrees C for 1 to 20 hours. This reaction can be performed to the bottom of existence of the organic solvent which 
does not have active hydrogen among the polyfunctional acrylate which has three or more acryloyl radicals in the 
intramolecular of the (b) component, and the organic solvent of the (c) component. It is desirable to use polymerization 
inhibitor, such as hydroquinone, the hydroquinone monomethyl ether, a catechol, a p-t-butyl catechol, and 
phenothiazin, in order to prevent the polymerization by the acryloyl radical under reaction, and the amount used is 0.05 

- 0.5 % of the weight pr eferably 0.01 to 1% of the weight to a reaction mixture. Moreover, in order to promote these 
reactions, the catalyst of N and N-dimethyl benzylamine, triethylamine, tributylamine, triethylenediamine, benzyl 
trimethylammonium chloride, a benzyl triethyl ammonium star's picture, a tetramethylammonium star's picture, a cetyl 
trimethylammonium star's picture, a zinc oxide, etc. can be used. The amount used is usually 0.01 - 5 % of the weight 
to monomer mixtme. Subsequently, carboxylate content polyfunctional acrylate is obtained by adding the sodium 
hydroxide or potassium hydroxide which dissolved in methyl alcohol, ethyl alcohol, isopropyl alcohol, etc. to this 
resultant, and neutralizing to it. Since the obtained carboxylate content polyfunctional acrylate contains an acryloyl 
radical 2-3 times, even if it mixes 3-10, and carboxylate with the polyfunctional acrylate of the (b) component for it ui 
the same molecule, the rebound ace court agent excellent in abrasion resistance and antistatic nature is obtained without 
an acryloyl radical consistency falling. 

[0006] A component:(b) component is polyfunctional acrylate which has three or more acryloyl radicals in 
intramolecular, (b) Specifically Trimethylolpropane triacrylate, EO denaturation trimethylolpropane triacrylate, PO 
denaturation trimethylolpropane triacrylate, tris (acryloxyethyl) isocyanurate, Caprolactone denaturation tris 
(acryloxyethyl) isocyanurate, A pentaerythritol thoria chestnut rate, pentaerythritol tetraacrylate, Dipentaerythritol 
tetraacrylate, dipentaerythritol pentaacrylate, Dipentaerythritol hexaacrylate, alkyl denaturation dipentaerytiiritol 
triacrylate, Alkyl denaturation pentaerythritol tetraacrylate, alkyl denaturation dipentaerythritol pentaacrylate, 
caprolactone denatiu-ation dipentaerythritol hexaacrylate, and these two or more sorts of mixture are mentioned. Also in 
these, dipentaerythritol hexaacrylate, dipentaerythritol pentaacrylate, and this mixture are desirable especially from a 
wear-resistant point, (a) As for the weight ratio of a component/(b) component, it is desirable that it is 0.2 or more. 
Sufficient antistatic nature is not obtained less than by 0.2. 

[0007] As an organic solvent. Component : (c) Aromatic hydrocarbon, such as toluene and a xylene Ester, such as ethyl 
acetate, propyl acetate, and butyl acetate, methyl alcohol, Ethyl alcohol, n-propyl alcohol, isopropyl alcohol, Alcohols, 
such as n-butyl alcohol, an acetone, a methyl ethyl ketone. Ketones, such as methyl isobutyl ketone and a 
cyclohexanone, 2-methoxyethanol, 2-ethoxyethanol, 2-butoxyethanol, ethylene glycol wood ether. Ether, such as 
ethylene glycol diethylether and diethylene-glycol wood ether, Ether ester, such as 2-methoxy ethyl acetate, 2- 
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ethoxyethyl acetate, and 2-butoxy ethyl acetate, is mentioned, and the mixed activity of these can also be carried out. In 
case the organic solvent which does not have active hydrogen among these organic solvents in case these organic 
solvents are used for the object of the viscosity control of this activity energy-line hardenability coat constituent and 
also the (f) component is manufactured manufactures the (a) component, it is used. 

[0008] (d) Component : in addition to an above-mentioned (a) component - (c) component, a photopolymerization 
initiator is used when using ultraviolet rays as an activity energy line. As a photopolymerization initiator, benzoin 
methyl ether , benzoin ethyl ether. Benzoin iso-propyl ether, benzoin butyl ether, a diethoxy acetophenone. Benzyl 
dimethyl ketal, 2-hydroxy-2-methylpropiohenone, 1 -hydroxy cyclohexyl phenyl ketone, a benzophenone, 2 and 4, 6- 
trimethyl benzoin diphenylphosphine oxide, 2-methyl-[4-(methylthio) phenyl]-2-morpholino-l-propanone, 2-benzyl-2- 
dimethylamino -1 -(4-morpholmo phenyl)- Butane- 1 -ON, MIHIRAZU ketone, N, and N-dimethylanuno isoamyl 
benzoate, 2-chloro thioxan ton, 2, and 4-diethyl thioxan ton etc. is mentioned, and these photopolymerization initiators 
can also use two or more sorts together suitably, a photopolymerization initiator — the total quantity 100 weight section 
of the (a) component and the (b) component ~ receiving - 0.1 - 10 weight section - it is 1 - 5 weight section 
preferably. 

[0009] (e) Component : the activity energy-line hardenability abrasion resistance coat constituent abrasion resistance 
and whose antistatic nature improved further is obtained by adding the silica sol which made the dispersion medium the 
organic solvent which is the (e) component to the activity energy-line hardenability abrasion resistance coat constituent 
which consists of an above-mentioned (a) component - (d) component, (e) A component is the silica sol which made 
the organic solvent the dispersion medium, for example, methyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl 
alcohol, ethylene glycol, ethylcellosolve, dimethylacetamide, xylenes, and these partially aromatic solvents are made 
into a dispersion medium, and that the solid content of whose the particle diameter of a silica is 5-30rmi, and is 10 - 
40% is mentioned. Compatibility with the carboxylate content polyfunctional aciylate drawn from the tetracarboxylic 
dianhydride whose silica sol which used isopropyl alcohol, n-butyl alcohol, isobutyl alcohol, ethylcellosolve, xylenes, 
and these partially aromatic solvents is the (a) component also in these dispersion mediums, and the polyfunctional 
acrylate which has three or more acryloyl radicals in the intramolecular it is [ intramolecular ] the (b) component is 
good, and it is desirable especially fr om the point of the transparency of the paint fihn obtained, (e) As for the weight 
ratio of silica sol soHd content [ in a component ]/{(a) Component + (b) component}, it is desirable that it is two or 
less. If a weight ratio exceeds 2, since the crosslinking density by the acryloyl radical of the (a) component and the (b) 
component falls, abrasion resistance will fall and it is not desirable. 

[0010] (f) Component : by adding the acrylic resin which is the (f) component to the activity energy-line hardenability 
abrasion resistance coat constituent which consists of an above-mentioned (a) component - (e) component, when a 
solvent is dried, a paint film is formed, processing of shaping, printing, an imprint, etc. is possible and the activity 
energy-line hardenability abrasion resistance coat constituent with which the paint film which was further excellent in 
abrasion resistance and antistatic nature after the activity energy-line exposure is formed is obtained, (f) (**) of a 
degree - (Ha) a compound are mentioned as acrylic resin of a component. 

(**) (meta) - the polymer of acryhc ester, or copolymer: (meta) ~ the polymer or copolymer of acrylic ester For 
example, a methacrylic acid and an acrylic acid (it is described as an acrylic acid below (meta)). Methyl (meta) 
acrylate, ethyl (meta) acrylate, n-butyl (meta) acrylate, ISO-butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate. Benzyl 
(meta) acrylate, cyclohexyl (meta) acrylate, Isobomyl (meta) acrylate, JISHIKURO pentenyl (meta) acrylate, 
JISHIKURO pentenyl oxy-ethyl (meta) acrylate, cyano ethyl (meta) acrylate, the polymer of the monomer (I) which 
has acryloyl (meta) radicals, such as glycidyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, and 2-hydroxypropyl 
(meta) acrylate, or a monomer (I) ~ two or more sorts of copolymers are mentioned. 

[001 1] (**) (meta) - the compoimd which has an acryloyl (meta) radical in the side chain of the polymer of the 
compound: (meta) acrylic ester which has an acryloyl (meta) radical in the side chain of the polymer of acrylic ester, or 
a copolymer, or a copolymer For example, the acryUc-acid (meta) adduct to the copolymer which makes a constituent 
the polymer of glycidyl (meta) acrylate, or glycidyl (meta) acrylate, (Meta) The glycidyl (meta) acrylate adduct to the 
copolymer which makes an acrylic acid a constituent, the poly isocyanate to a copolymer, an adduct of a hydroxyl- 
group content (meta) acrylic ester addition product which make a constituent hydroxyl-gr oup content (meta) acrylic 
ester, etc. are mentioned. 

[0012] (c) AcryUc sihcon resin which has an alkoxy silyl radical : the acrylic silicon resin which has an alkoxy silyl 
radical is a polymer which consists of a monomer (I) which has the aforementioned (meta) acryloyl radical, and a 
monomer (I) and the monomer (II) which has the alkoxy silyl radical which reacts. As a monomer (II), for example 
gamma-methacryloyl oxypropyl trimethoxysilane, gamma-methacryloyl oxypropyl triethoxysilane, gamma- 
methacryloyl oxypropyl methyl dimethoxysilane. Monomers (I), such as vinyltrimetoxysilane, vinyltriethoxysilane, 
and a BINIRUTORI (ethoxy methoxy) silane, and the thing which has the polymerization nature partial saturation 
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double bond to copol3mierize, Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxypropylmethyldietoxysilane, 
gamma-isocyanato propyltrimethoxysilane, gamma-isocyanato propyl triethoxysilane, gamma-isocyanato propylmethyl 
dimethoxysilane, gamma-isocyanato propylmethyl diethoxysilane, gamma-aminopropyl trimethoxysilane, gamma- 
aminopropyl triethoxysilane. What has the functional group which carries out an addition reaction to monomers (I), 
such as N-phenyl-gamma-aminopropyl trimethoxysilane, gamma-mercapto propyltrimethoxysilane, and gamma- 
mercapto propyl triethoxysilane, is mentioned. The acrylic silicon resin which has an alkoxy silyl radical is obtained by 
copolymeiizing the monomer (I) which has an acryloyl (meta) radical, and the monomer (II) which has a monomer (I), 
the polymerization nature partial saturation double bond to copolymerize, and an alkoxy silyl radical. Moreover, the 
acrylic silicon resin which has an alkoxy silyl radical (Meta) By [ which carried out the addition reaction of the 
monomer (I) which has an acryloyl radical, and the monomer (H) which has the functional group and alkoxy silyl 
radical which cany out an addition reaction to a monomer (I) ] postpolymerizing Or after carrying out the 
polymerization of the monomer (I) which has an acryloyl (meta) radical, it is obtained by carrying out the addition 
reaction of the monomer (11) which has the functional group and alkoxy silyl radical which carry out an addition 
reaction to this polymer and monomer (I). 

[0013] The acrylic resin of the above-mentioned (a) component, for example, (**) - (Ha) a compound, is manufactured 
by performing an addition reaction a polymerization reaction and if needed by the usual approach in the organic solvent 
which is the (c) component about said monomer (I) and a monomer (II). As a polymerization initiator used for a 
polymerization reaction, azo compounds, such as peroxides, such as benzoyl peroxide which is the usual radical 
polymerization initiator, di-t-butyl peroxide, and a cumene hydroperoxide, azobisisobutyronitril, and 
azobisvaleronitrile, aie used suitably. Monomer concentration is usually 10 - 60 % of the weight, and a polymerization 
initiator is usually 0.1 - 10 % of the weight to monomer mixture. Moreover, when performing an addition reaction (for 
example, when per forming the addition reaction of an epoxy group and a carboxyl group), catalysts, such as N and N- 
dimethyl benzylamine, triethylamine, tributylamine, triethylenediamine, benzyl trimethylammonium chloride, a benzyl 
triethyl ammonium starts picture, a tetramethylammonium star's picture, a cetyl trimethylammoniimi star's picture, and 
a triphenyl stibine, can be used. The amount used is usually 0.1-5 % of the weight to monomer mixture. Moreover, 
when performing the addition reaction of a hydroxyl group and an isocyanate radical, catalysts, such as JIRAURIN 
acid di-n-butyl tin and triethylenediamine, can be used. The amount used is usually 0.01 - 0.1 % of the weight to 
monomer mixture, (f) As for the weight ratio of component/ {the silica sol solid content in a (a) component +(b) 
component +(e) component}, it is desirable that it is 0.5 or less. If a weight ratio exceeds 0.5, abrasion resistance and 
antistatic nature will fall greatly, and are not desirable. 

[0014] The various additives blended with these kinds, such as an ultraviolet ray absorbent (for example, a benzotriazol 
system, a benzophenone system, a salicylic-acid system, a cyanoacrylate system ultraviolet ray absorbent), UV 
stabilizer (for example, hindered amine system UV stabilizer), an anti-oxidant (for example, a phenol system, a sulfur 
system, the Lynn system anti-oxidant), an antiblocking agent, a slipping agent, and a leveling agent, of constituent in 
order to improve paint film physical properties can be blended with the activity energy-line hardenability abrasion 
resistance coat constituent of this invention. 

[0015] The coat constituent of this invention is the coating approach by coating machines, such as a dipping method, 
the flow coat method, a spray method, the bar coat method and a gravure coat, a roll coat, a blade coat, and the Ayr 
knife coat, and can carry out coating to plastics base materials, such as a polycarbonate, polymethylmethacrylate, 
polyethylene terephthalate, triacetyl cellulose, vinyl chloride resin, and ABS plastics, after solvent desiccation and an 
activity energy-line exposure under the conditions from which 1-50 micrometers of 3-20-rmcrometer rebound ace court 
layer s are preferably obtained on a plastics base material front face. When the coat constituent of this invention 
contains the acrylic resin of the (f) component, printing, embossing processing, a fabricating operation, etc. ar e 
performed after solvent desiccation if needed. Subsequently, in order to carry out bridge formation hardening of the 
applied rebound ace court layer, activity energy lines, such as ultraviolet rays emitted from the light source of a xenon 
lamp, a low pressure mercury lamp, a high-pressure mercury-vapor lamp, an ultrahigh pressure mercury lamp, a metal 
halide lamp, a carbon arc lamp, a tungsten lamp, etc. or an electron ray usually taken out from a 20-2000kV electron 
ray accelerator, alpha rays, beta rays, and a gamma ray, cam be used. 
[0016] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this invention to a 
detail fiirther. In addition, the section in an example and % mean weight section and weight %, respectively, 
example 1 dipentaerythritol pentaacrylate ~ 67-mol % ~ the mixture (it Kaya-Rudd-DPHA(s) Nippon Kayaku [ Co., 
Ltd. ] make:) of the dipentaerythritol hexaacrylate to contain and dipentaerythritol pentaacrylate The 163 sections and 
the 21.8 sections ar e respectively put into a flask so that the mole ratio of dipentaerythritol pentaacrylate / pyromelhtic 
acid 2 anhydride may be set to 2 in hydroxyl value 69 mgKOH/g and pyromellitic acid 2 anhydride. The methyl-ethyl- 
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ketone 100 section, hydroquinone monomethyl ether 0.1 section and N, and N-dimethyl benzylamine 1 section was 
added, and it was made to react at 80 degrees C for 8 hours. Subsequently, what dissolved the potassium-hydroxide 
13.2 section of 85% of contents in this resultant at the isopropyl alcohol 132 section was added, and it neutralized. The 
obtained constituent (I) is 46% of solid content, and contained carboxylate content polyfunctional acrylate and 
dipentaeiythiitol hexaaciylate 13.5% 32.5% respectively. 

[0017] The benzyl methyl ketal 1 section was mixed in the (Constituent I) 100 section obtained above, and the activity 
energy-line hardenability coat constituent (A) was prepared. This activity energy-line hardenability coat constituent (A) \ 
was applied to the transparent polycarbonate plate of 2mm thickness so that a bar coating machine might be used and 
the film thickness after desiccation might be set to 10 micrometers, and it carried out stoving to it for 10 minutes at 100 
degrees C. Using the high-pressure mercury-vapor lamp of the output of 7.5kW and output density 120 W/cm which 
installed this thing at right angles to the sample passage direction, under the light source, the condition for conveyor 
speed 2m/, ultraviolet rays were irradiated and carried out ultraviolet curing in the location of 10cm. 
[0018] The adhesion with the polycarbonate plate of the rebound ace court layer formed on the polycarbonate plate 
made the 100 squares of 1mm spacing with the cutter knife in the rebound ace court layer, the Nichiban Scotch tape 
was stuck by pressure, and when it removed strongly and having been evaluated, good adhesion was acquired by 
100/100 (squares tape method JIS K5400). Moreover, when it became cloudy and (%) estimated the transparency of 
the obtained rebound ace court processing polycarbonate plate, it was 0.5% and transparency was good. In addition, the 
polycarbonate plate of 2mm thickness before reboimd ace court processing became cloudy, and ** was 0.4% (it 
becomes cloudy and they are ** =Td/TtxlOO, Td: scattered-light line permeability, and Tt:all light transmission JIS 
K7105). next, abrasion resistance ~ the product made from Calibrase — when [ which performs a 100 revolution Taber 
abr asion test and goes away after the Taber abrasion test by 500g of loads using the wear ring of CS-IOF / which piles 
and goes away before ** and the Taber abrasion test ] it piled and difference **H with ** was measured, it was as 
small as 5.0%, and abrasion resistance was good. In addition, **H which may have had the same Taber abrasion test 
performed with the polycarbonette plate of 2mm thickness which omits rebound ace court processing was 46.7% (Taber 
abrasion test method ASTM D1044). Next, after leaving this obtained rebound ace court processing polycarbonate 
plate for 24 hours in 23 degrees C and the thermostatic chamber of 60% of relative humidity, when the surface specific 
resistance value was measured, it was 1.1x101 1 ohms/cm, and antistatic neiture was good. 

[0019] An example 2 pentaerythritol thoria chestruit rate 73-mol % - the mixture (OSAKA ORGANIC CHEMICAL 
INDUSTRY [, LTD. ] make: the screw coat 300, hydroxyl value 131 mgKOH/g) of the pentaerj^hritol tetraacrylate to 
contain and a pentaerythritol thoria chestnut rate, and pyromellitic acid 2 anhydride The 86 sections and the 21.8 
sections are respectively put into a flask so that the mole ratio of a pentaerythritol thoria chestnut rate / pyromellitic 
acid 2 anhydride may be set to 2. The methyl-ethyl-ketone 100 section, hydroquinone monomethyl ether 0.1 section 
and N, and N-dimethyl benzylamine 1 section was added, and it was made to react at 80 degrees C for 8 hours. 
Subsequently, what dissolved the potassium-hydroxide 13.2 section of 85% of contents in this resultant at the isopropyl 
alcohol 132 section was added, and it neutralized. The obtained constituent (II) is 34.3% of solid content, and contained I 
carboxylate content polyfunctional acrylate and pentaerj^thritol tetraacrylate 7.5% 26.8% respectively. The benzyl 
dimethyl ketal 1 section was mixed in the constituent (11)100 section obtained above, and the activity energy-line 
hardenability coat constituent (B) was obtained. The rebound ace court processing polycarbonate plate was obtained 
like the example 1 except using this activity energy-line hardenability coat constituent (B). the place which evaluated 
adhesion, transparency, abrasion resistance, and a surface specific resistance value like the example 1 — adhesion: 100 / 
100 — becoming cloudy — **: — 0.5%, ** H:6.9%, it is surface specific resistance valueil. 8x108 ohm/cm, and tiie good 
result was obtained. 

[0020] The 5-(2, 5-dioxo tetrahydro furil)-3-methyl-3-cyclohexene -1 and 2-dicarboxylic acid anhydride with same 
Kaya Rudd DPHA as having used it in the example 3 example 1 The 163 sections and the 26.4 sections are respectively | 
put into a flask so that the mole ratio of the dipentaerythritol pentaacrylate / 5-(2, 5-dioxo tetrahydro furil)-3-methyl-3- 
cyclohexene -1 and 2-dicarboxylic acid anhydride may be set to 2. The methyl-ethyl-ketone 100 section, The 
hydroquinone monomethyl ether 0.1 section and N, and N-dimethyl benzylamine 1 section was added, and it was made 
to react at 80 degrees C for 8 hours. Subsequently, what dissolved the potassium-hydroxide 13.2 section of 85% of 
contents in this resultant at the isopropyl alcohol 132 section was added, and it neutralized. The obtained constituent 
(III) is 46.6% of solid content, and contained carboxylate content polyfunctional acrylate and dipentaerythritol 
hexaacrylate 13.4% 33.2% respectively. The benzyl dimethyl ketal 1 section was mixed in the constituent (III) 100 
section obtained above, and the activity energy-line hardenability coat constituent (C) was obtained. The rebound ace 
court processing polycarbonate plate was obtained like the example 1 except using this activity energy-line 
hardenability coat constituent (C). the place which evaluated adhesion, transparency, abrasion resistance, and a surface 
specific resistance value like the example 1 — adhesion: 100 / 100 — becoming cloudy 0.4%, ** H:5.5%, it is 
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surface specific resistance value:3,2xl01 1 ohm/cm, and the good result was obtained. 

[0021] In the example 4 example 1, the rebound ace court processing polyethylene terephthalate film was obtained like 
the example 1 except using the polyethylene terephthalate film of transparent 100-micrometer thickness instead of the 
polycarbonate plate of transparent 2mm thickness. When adhesion with the polyethylene terephthalate film of the 
reboxmd ace court layer formed on the polyethylene terephthalate film was evaluated, good adhesion was acquired by 
100/100. Moreover, when it became cloudy and ** (%) estimated the transp^ency of the obtained rebound ace court 
processing polyethylene terephthalate film, it was 3.5% and transparency was good. In addition, the polyethylene 
terephthalate film of 100-micrometer thickness before rebound ace court processing became cloudy, and ** was 3.7%. 
Next, when abrasion resistance was evaluated, **H was 4.8% and abrasion resistance was good. In addition, **H of the 
polyethylene terephthalate film of 100-micrometer thickness which omits rebound ace court processing was 23.1%. 
Moreover, a surface specific resistance value is 1.5x101 1 ohm/cm, and the good result was obtained. 
[0022] The (Constituent I) 100 section obtained in the example 5 example 1, the silica sol (Nissan chemistry company 
make: IPA-ST, 30% of solid content) 66 section which makes isopropyl alcohol a dispersion medium, and the benzyl 
dimethyl ketal 1 section were mixed, and the activity energy-line hardenability coat constituent (D) was obtained. The 
rebound ace court processing polycarbonate plate was obtained like the example 1 except using this activity eneigy-line 
hardenability coat constituent (D). the place which evaluated adhesion, transparency, abrasion resistance, and a surface 
specific resistance value like the example 1 ~ adhesion:100 / 100 — becoming cloudy ~ **: ~ 0.5%, ** H:2.5%, it is 
surface specific resistance value:4.0xl010 ohm/cm, and the good result was obtained. 

[0023] The constituent (11)100 section obtained in the example 6 example 1, the silica sol (Nissan chemistry company 
make: IPA-ST, 30% of solid content) 50 section which makes isopropyl alcohol a dispersion medium, and the benzyl 
dimethyl ketal 1 section were mixed, and the activity energy-line hardenability coat constituent (E) was obtained. The 
rebound ace court processing polycarbonate plate was obtained like the example 1 except using this activity energy-line 
hardenability coat constituent (E). the place which evaluated adhesion, transparency, abrasion resistance, and a surface 
specific resistance value like the example 1 — adhesion: 100 / 100 ~ becoming cloudy — **: — 0.4%, H:2.8%, it is 
surface specific resistance value:8. 0x107 ohm/cm, and the good result was obtained. 

[0024] When the mixture of the example 7 methyl-methacrylate 70 section, the hydroxyethyl acrylate 30 section, and 
the methyl-ethyl-ketone 150 section was heated and temperature up was carried out to 80 degrees C, fiom the time of 
this temperature up, 2 hours after, it added the 0.3 sections of azobisisobutyronitrils at a time, respectively, it reacted at 
80 degrees C for 8 hours, and methyl methacrylate of 40% of solid content and a hydroxyethyl acrylate copolymer were 
obtained. The (Constituent I) 100 section obtained in the example 1, the silica sol (Nissan chemistry company make: 
IPA-ST, 30% of solid content) 85 section which makes isopropyl alcohol a dispersion medium, and the copolymer 30 
section obtained by the above were mixed, and the activity energy-line hardenability coat constituent (F) was obtained. 
This activity energy-line hardenability coat constituent (F) was applied to the transparent polycarbonate plate of 2mm 
thickness so that a bar coating machine might be used and the film thickness after desiccation might be set to 10 
micrometers, and it carried out stoving to it for 10 minutes at 100 degrees C. The polycarbonate plate front face after 
desiccation does not have a tuck, and it was admitted that a paint film plasticity was in this coat constituent (F). 5Mrad 
exposure of the electron ray was carried out the condition for the electron ray acceleration voltage of 175kV, and 
conveyor speed 10m/, and electron ray hardening was carried out at this thing, the place which evaluated adhesion, 
transparency, abrasion resistance, and a surface specific resistance value like the example 1 ~ adhesion: 100 / 100 — 
becoming cloudy — **: — 0.6%, ** H:6.2%, it is surface specific resistance value:7.2xl01 1 ohm/cm, and the good 
result was obtained. 

[0025] When the mixture of the example 8 methyl-methacrylate 90 section, the gamma-methacryloyl-oxypropyl- 
trimethoxysilane 10 section, and the methyl-ethyl-ketone 150 section was heated and temperature up was carried out to 
80 degrees C, 40% methyl-ethyl-ketone solution of the acrylic silicon resin which adds the 0.3 sections of 
azobisisobutyronitrils at a time 2 hours after, respectively, reacts at 80 degr ees C for 8 hours, and has an alkoxy silyl 
radical fi-om the time of temperature up was obtained. The (Constituent I) 100 section obtained in the example 1, the 
silica sol (Nissan chemistry company make: IPA-ST, 30% of solid content) 85 section which makes isopropyl alcohol a 
dispersion medium, and the acrylic silicon resin 30 section obtained by the above were mixed, and the activity energy- 
line hardenability coat constituent (G) was obtained. The rebound ace court processing polycarbonate plate was 
obtained like the example 7 except using this activity energy-line hardenability coat constituent (G). In addition, the 
polycarbonate plate front face after desiccation does not have a tuck, and it was admitted that a paint film plasticity was 
in this coat constituent (G). the place which evaluated adhesion, transparency, abrasion resistance, and a surface 
specific resistance value like the example 1 ~ adhesion:100 / 100 — becoming cloudy — **: — 0.5%, ** H:5.6%, it is 
surface specific resistance value:8. 5x1011 ohm/cm, and the good result was obtained. 

[0026] The alkyl phenoxy polyethylene-glycol acrylate (Dai-Ichi Kogyo Seiyaku [ Co., Ltd. ] make: new frontier 
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N177E) 30 section which has example of comparison 1 antistatic nature, the Kaya Rudd DPHA15 same section as 
having used in the example 1, the methyl-ethyl-ketone 55 section, and the benzyl dimethyl ketal 1 section were mixed, 
and the activity energy-line hardenability coat constituent (H) was obtained. The rebound ace court processing 
polycarbonate plate was obtained like the example 1 except using this activity energy-line hardenability coat 
constituent (H). the place which evaluated adhesion, transparency, abrasion resistance, and a surface specific resistance 
value like the example 1 — adhesion: ~ although it became cloudy 100/100 and surface specific resistance 
value:3.4xl01 1 ohm/cm was good **:0.5%, **H was 28.5% and abrasion resistance was not enough. 
[0027] In the example of comparison 2 phthalic anhydride, and 2obtained from 2-hydroxyethyl acrylate- 
acryloyloxyethyl phthaHc-acid (OSAKA ORGANIC CHEMICAL INDUSTRY [, LTD. ] make: screw coat 2000) 26.4 
section, what dissolved the potassium-hydroxide 6.6 section of 85% of contents in the isopropyl alcohol 66 section was 
added, and it neutralized in it. The carboxylate content acrylate (33.3% of solid content) 90 obtained section, the Kaya 
Rudd DPHA15 same section as having used in the example 1, and the benzyl dimethyl ketal 1 section were mixed, and 
the activity energy-line hardenability coat constituent (I) was obtained. The rebound ace court processing 
polycarbonate plate was obtained like the example 1 except using this activity energy-line hardenability coat 
constituent (I), the place which evaluated adhesion, transparency, abrasion resistance, and a siu:face specific resistance 
value like the example 1 — adhesion: — although it became cloudy 100/100 and surface specific resistance 
value:8.0xl010 ohm/cm was good **:0.5%, **H was 25.1% and abrasion resistance was not enough. 
[0028] The 163 sections and the 21.8 sections were respectively put into the flask so that the mole ratio of 
dipentaerj^hritol pentaacrylate / pyromellitic acid 2 anhydride might be set to 2 in same Kaya Rudd DPHA and 
pyromellitic acid 2 same anhydride as having used in the example of comparison 3 example 1 , the methyl-ethyl-ketone 
100 section, hydroquinone monomethyl ether 0.1 section and N, and N-dimethyl benzylamine 1 section was added, and 
it was made to react at 80 degrees C for 8 hours. The benzyl dimethyl ketal 1 section was mixed in this resultant 100 
section, and the activity energy-line hardenability coat constituent (J) was obtained. The rebound ace court processing 
polycarbonate plate was obtained like the example 1 except using this activity energy-line hardenability coat 
constituent (J), the place which evaluated adhesion, transparency, abrasion resistance, and a surface specific resistance 
value like the example 1 ~ adhesion:100 / 100 ~ becoming cloudy — **: — 0.4%, although ** H:3.4% was good, a 
surface specific resistance value is >5.0xl014 ohm/cm, and antistatic nature saw, and it was not stopped. 
[0029] 

[Effect of the Invention] Since this invention was constituted as mentioned above, the activity energy-line hardenability 
abrasion resistance coat constituent which forms the paint film excellent in the adhesion to a plastics base material, 
transparency, abrasion resistance, and antistatic nature is offered by irradiating an activity energy line. Furthermore, 
when a solvent is dried, it is possible to also make a paint film form, and after processing shaping, printing, an imprint, 
etc. into this, an activity energy-line exposure is performed, and various application — the paint film excellent in 
abrasion resistance can be formed — is attained. 



[Translation done.] 



